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." Abstract 

Copolymer of ethylene oxide and/or of propylene oxide and of at least one substituted oxirane carrying 
a crosslinkable functional group. The copolymer, consisting essentially of -CH2-CH2-0- units and/or of 
-CH2-CH(CH3)-0- units and of -CH2-CHR<1>-0- units, is characterised in that R<1> denotes a radical 
CHR<3>=CR<2>-X-0-(CH2)n- in which R<2> is CH3 or H, R<3> is H, F, PHI or PHI -CH=CH and X 
denotes an electron-withdrawing group, with 0 to vary from one unit to another. The copolymer is 
prepared by a copolymerisation process in the presence of a Vandenberg catalyst. The copolymer is 
useful for the production of a solid electrolyte which has good mechanical properties, good cation 
conductivity and good chemical compatibility with the electrodes of a generator functioning with alkali 
metals such as lithium and sodium. 
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^Xft-td^UfB-fsrvc**. I-CH, -C (S 
0, -CF, ) , M, - (CH, ) . -CO-C- (S 
O, -CF, ) , M, 33 J: tf- (CH, ) . -SO, - 
C- (SO, -CF, ) 2 M#^tC$?£ b<^. Ctl?,©. ' 
-CH, -CHR 4 -0-g&;t*-> 7 >#{&©!!]•&& 30 
-©fil^{*£3£^tt®T*ffl^.5i§l§r, 0.5~4^;U%, 

0.5~10^;U%4SJfS U<x 
*WfcS«TJ«»3tfS»£Ctt 0.5~6^;u%#$f£ 
bV>„ 

[0013] xkynDrntoxM^ i~*t> 5,20,000^13 

b<fc£100,000 «fc 9 S^S^tS^SCDJUl 

fo<D$&m& , gmmtm < ^it+^t $> 3 . c n c, ©1$ 40 

$tr«»»fc©jB-£ttfcafcfi-rs;:i:**'T!g*. 

ttx *»ra£j:»>m«ifj© % s^?fi©*^iga> 
fcaws^-eitfrt- 3 c k -e 1 4fi^F«©a^»<o 50 
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[0 0 14] *%qg<Z>a-dit:©«tMa<I^£«9Blt{c J: D 

*-&#©««fl$K «AW#«fctWb*flMM£*»&, 
^SMn(±2O,0O0i •Jig^Otf, £££100,000 -«fc 9iS 
V^©aw^b^^. Cft&ftB/^©tttt£ag»ltfb¥tt 

n»*i3a»#a-rsc4:]6«*«^b^*&tt»tj:4*ac 

[0 0 15] *»i!a©ft«^*;tt3i^- Kijj; 
Kb 4 J 

l ■ 1 

CH, - CHR' -O 

' <Dffim.*%T2>'Pt£< ti> 1 ?!©;** i> 5 >T\ &rpR 

u mu^m^m^^>v : > 

^;i/^(Vandenberg)i4^©#ST{c60'CtAT©SgT-|? 

jfi-rsitswak-r*. 

- [0016] *m%<D#m-&{*.(Dmwiicm^2 > ztifix- 

[0017] CYb 3D T-S^n-Sffe©^-Jr->^>(±, S 
^SR 1 C7it-FS, ^Jx.«CH a =CE.-*-0 
- (CH, ) - JfcliF-CH=CH-CO-$-0- 
(CH, ) -*^r», ife©£J6 : 

CH, =CH-O-0" K + +GOT, -*CH, =CH 
-O-O-G+T. O- K + StttF-CH=CH-C 
O-O-O" K + +GOT. -*F-CH=CH-CO- 
O-O-G + T. 0" K + SJcf'GJi^'JS/^U^^U 

s^s « s -a- 5 c t tc «t k> mm * s c t # r- 1 & . 

[0018] C-fb 3 3 T-*$n-5fl6©^-^->5>{i > tt 
g|»R l (C*M+S/7-M, ^^.ISCH, =CH- 
O-CO-O- (CH, ) -Sfcli$-CH = CH-C 

0- O- (CH, ) ^©^Mtt, *©£J© 
S : 

CH, =CH-<J-COCl+GOH-»CH, =CH- 

1- C-O-O-G+HCl 

tc«£-aT*r*6-rs*;ni*>*Yb«ifefflv^T, 

(DT)i^~JVSm&^^^Mht ^ ^ tlz^ <o'n a© 

* s »*bV^o 

[0019] C^b2D T-a$tlS*^^>-5>lC{i x rfJlg 
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[0 0 2 0] fto©**^^ «R 4 ^-CH, -0 
-CF 2 -CFs -SOj FCDST-fe?), ^£"J A^T" 

n-ts, flaa*nfcAgBr*i»a6Uflffao**i'^>* 

fS&gbTf#5. mtl£* R 4 #-CH, -O-CF,- 
CF (CF 3 ) -SOa F©d-^r->5>S*fJS-t-SSItt 

[0021] R 4 #-CH 2 -C- (SO s -CF 3 ) 

1 " m + ■efc«#*>>5:/t*K (h; 

-^Aig£|^;t>M©igT-4!!UlU KUi?>*$*r 
£>„ M©*tt* flittf* iJ>WH*ttt*;i/sJ«>W!aT? 

[0 0 2 2] >t>y>^^fi*tt#|«SlWb«&»©»ft 

HS^-M-S^fciCJ: »)fi-&^-&SffitCra-&T-fei), CCD 
«HrfcfcM&S!l i: AnttffJ(co-initiator) £$trfe&8g©# 

jvmm s fc a s> t y -;um$b^ <r# t yiwift * t & 
■ s; 7 3i =;i/3aeo«»©ft^46© J: 3 featt&Bfb'&tt 

ic fi*»WJ tbt V jt-^yu 7=-;i/& jiia bT ^ir c i: 
tffcS. PS^Ji:^i8<tg3'Ji:ffl^;i/J±.H:i^2A5Sf* b 

•c~6o-c(c, mxem. mz.*.*-ts&n—w& 

[0 0 2 3] ^>^>^;i/^S©«-&*iSfc:.fc?>M¥ 
JS«^ i «* I 20,000J;5*Si^«-&fl:S»SCi:* I TS 
4. 

[0 0 2 4] b*U ^ja^nsfMtt-r^T^H-ofi 

■frC>mm£tltz-Cli2 — C H R 1 -0-*S«t^-CH 
f — C HR 4 -0-^* 5 &*«■&© 

c*t&©iiM&*«d*:ti*. c©cfctt-«wv^iK«<Dg 

*#!B»a:-»JE^«a« % -*#*©SB«*Siiat-CH 

2 -CHR 1 -O-fc^trfcO^fcSi&T-WflJT-fc&o 

aa«wiea-CH a -chr i -o-tt««>-c 

SJSBttT?!H«fc <fc ») £fS£i*£©#$? S bO t £ *> fc« 
^©ea&Sfc* «*.tt, ttStfb^ttSCOSJE&ttlBR 
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^c, *©«©s»t^j6s*S£ s. 

[0 0 2 5] *38W©fta-&#ttWK-f *V*«tt<ft|l 

[0026] *»w©-r *>*«t«m©wai©fc«) 

fcJIMiMSJ^-CH, —CHR 1 -O-iliffifcin*., - 
CHi-CHR' -6-#{££^tr*,©, «*tt % i&2 
~*We;i/%©-CH 2 -CHR 4 -0-#{££^ir& 
©S/S^S;: -CH 2 -CHR 1 -0-# 

io GLtmmtc, cne>©-CH 2 -chr 4 -o-iwi© 
eawb*ftffiTs-&, u&a*o-c* ««©««£&&& 

-TSCiiAST-tS. b£>U -CH S —CHR 1 -0- 
$M4©-S5£-CH 2 -CHR 4 -0-^{ST-e^-T5 
c fct«t OaHBttftWfiK-rsftJU-KSR-Siie^©** 
®JK-T4Ci:* J T-t5. C©SiS{b{;±20,000«fc 9 

ftvis^f* s s s m ^ s © a*# $ 
[0027] usswctft^ *»na©-f*>*«fl:«i 

20 HtJi^g^t*^^©^^©^^^^^^-^ 

m>5-r*>ttfb^*a»s>»R*-s. £ffi0!Kttu -r 

*>ttfl5-&* (1/aA) + Y" ^g3«2b^*A* + ttRi 

^T-^-^AgJ©*«^;d->£^;U attA* + »-f 
'*>©©»■?* 5 ; Y" tt^JSHEfl3*?«fflf(electPoni 
c charge) 5ttSg^5|-X.I?J^IS, Br\ CIO 
30 4 "\ A s F 8 " x Rr S0 3 -v (R F S0 2 ) 2 N 
- , (R, S0 2 ) 3 C" > C .H(.-„> - (CO (CF 
3 S0 2 ) 2 C" ) x SfefctC ,H ( ,.„ - (SO 
2 (CF 3 SO s ) 2 C" ) , iC^Rp fcfc^W 

{C^plC, (CF 3 S0 2 ) 3 N"Li + , CF 3 S0 3 
" Li\ {b&bC .H (6 -x) - CCO (CF 3 s 
0 2 ) , C" Li* 3 x T-x#l~4T-&9, Sf * b < 
ttx= 1 Jfett2CR -fb-&4»C .H„-x. - CSO 
40.2 (CF, SO, ) 2 C" Li* h T-x4U~4f$ 
*)x x=Ut(i2 0fe©i ! !ffSU^. d;h,?>©i&*BS 
©*fcttflb©*k©ii^»ftfflV^4^fc**T?*S. ^© 
S-&^©fi»Jtii, &©*>©#^£ft£ : 11^? ©§0^-©, 

(CF, S0 2 ) 2 N" Li + *5«tU t CF 3 SO, " L 
i* Sfctt (CF, S0 2 ) 2 N" Li + JJi^C ,H 
4 - CCO (CF, S0 2 ) ! C" Li* ) , , tzfzL 

(CF, SO, ) 2 N" Li* ©20~40aa%S^tr© 

#ifiu\ 7>r ;i/A©»j»©iifr&tffes«a^i*ft» 

50 5, -f-4->ttfls^»&#M'&(*tffl*iZ > trC 4:36*7? S 
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s. ; *©«««*!»* b«*i^«^*>ttfb^*© 

[0 0 2 8] ffe©^JT-li, *»9!©-f*>*«tt«lRtt 
*HWC#IBfl8©ft«^«;4»63a:5s ^fSSJfc^tr-Y* 
>t£<b1^3&-CH 2 -CHR 1 -O-JgftT-^SifSfc 
o-cross-linking)1-5di:t«t ^aR 1 
SCfc^T-tSo -©±§-£\ j$2~ifc*U0^;U%©-CH 
. -CHR 1 -0-fc$to#*BW©#M^f*fcfl!^S© 

«Jfc-f :fr >&{bl§r^£tts ai^^ia^W093/16988^B^ijffl 

>Uh>©«3Wk ^Jx.fi> «SCH 2 =CH-CH S - 
(CF, ) 2 -SOa M' v CHi = CH-CH a -0 
-CF (C y F 2y+1 ) -CF a S0 3 M' iJilfCHj. 
= CH-CF (C y F,,*,) -CF 2 SOj M' 

M' tt»^, *6C«fC-ffl5*Jl©l»-f 

;i/*y <♦»©*©#«*:#* l-vv, w«w»-f*>fctt % 

ttLtfEaHR-fbLfc*©^* CCH, =C 

(CH 3 -CO-C (SO, -CF 3 ) -2 y- Li* , 
CCH Z =C (CH 3 ) -C (S0 2 -CF,) 2 ] L 
i* . CCH, =CH-CH, -CO-C (S0 2 -C 
F, ) a r Li\ CCH2 =CH — CH 2 — SO2 
— C (SOj -CF 3 ) 2 3 " Li* CCH 2 =CH 
-SOj — C (SO2 — CF 3 ) 2 } " Li + , CCH 
2 =CH-<K-S0 2 -C (SO2 -CF 3 ) 2 }" L 
i + , CCH 2 = CH-<J>-CO-C (SO2 -C 
F 3 ) Li* ©«fc -5 & (hV 7MD^5 i ;i' 

[0 0 2 9] S 6£ft©0!Ttt, 
Hfitlt — CHa —CHR 4 -O-^&fc^tfttfi^M) 1 

^f^'J K-C (SOa -CF 3 ) 2 M*fctt««- 
C H 2 -O- (CF 2 ) , -CF (C r F 2r+1 ) -SO 
2 X 1 (D^fryjbXvxjb-fc-jlsgifi-gtti, jS^X 1 
ttOHIfcliOM^U Mii-IfflBSttt7> ; Ez 

S^-To &£-CH a —CHR 4 -0-mtL&2~D(Dm 

m*ffi&?&o --^T-tt, ^^^©ttaiK^^jsiKnM 

X 1 ^An^^S^t-CHa -0- (C 
F 2 ) ,-CF (C P F, P+1 ) -SOa X 1 SC*^ 
T, RI«©|g*t»*ci:4*T?S ; c©if-&t*>^Tii 
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< #f.nfett»'&1*i£ll«MOH, M 2 COa , M 3 PO 

[0 0 3 0] -f*>*«tt«Hft8B«|-J-4fc»S:, •&*> 
3A,f?rM©t§-&> #$Si|l3©#»<&fttC'f-4->8fc*A-r 

[0031] -jaaw^ggiaR 1 , ftiimc^ij^y 

10 p7t"Jl>—b£tc&**i?V U — hB8&©jKtt£ai 

. $*Tf^*>*«e«K*fflv^4»<&ai«©^iftfiiiiiR-r 

Sfetotc, ^i^e;i/%*^ »*L<tt0.05~it;w% 

©-CH S -CHR'-0-J|i&£^tr©#$?i;lA'<, 

3ffl»jSl©S#i* < !> -T ¥ S fclgmtc J: ») ft £ 

toPB *S*i:U-r?lStSLfc«m^ft©S« 

20 rDt:u>7J— DMSO, 

7 , Hrh=h'J;K h*S/^>*fct±-eh6©S^ 

*««jipir*flij5s-r*»-&H 5~io^;u%©-ch 2 - 

C H R '. - O -J|ittfc#*£flEC|g-&S C t A*-? $ 

5. -CHa -CHR 1 -o-m{fifs^ ^flasi 

JUitt: 3 ~ 5 %(C-T ^©^JfS L^„ 

[0032] -f *>mm&wn*7 j K&<DBmz-mi<y 
30 $-a-fiftYb^:'>^y-At*A-rs&«>fcST©itw«itt 

RftSt-SC^ail/V^. COJ®^ »SL<tt20,000 
S6{C»*L<ttlOO,000 J:D*gJS:«3p 
±£|7>^SMn5*1-S*^©»m^$ffl^5©*sa 

[0 0 3 3]-4*5^ *^B^©-f3l->^ES't4^lH{i5 , c 

[0034] *mw<D 4 *>mm&® mz, Ptm&ttis 

B^S^-l*tl»SSt{±SeS©«*4i:U 

«?ft##asB;§©^ *>»«tt*frft*tr. w^©^jt- 

ti> «Bi 4 W©-f*>a»«ffi*» 

F/7d tTb>A-#^- h©i^j l/KDmmitm 
50 [0 0 3 5] *^B^©fttt-&ftiiJ;^3j->iifl^H 
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°Jt 6ft & £> t ^ fctB3£S^ °JtEft 7-;u# 'J £B ft 

«t trama ft c n 6 ^a^a^a 

*S#«£*&!BrT**4 

>»«tt*K*$trc:fci«J&5. c©#5g#I?©ffli£T- 
tt, *»i»©#«^tt*iWb*£jS;c : F*-i-5 c: 

& SiSM© &©#^$ ti5 4: v> ? ♦HA 1 6»C 

So »&ftfc*^¥$#?*#KJ&tt**i© io 

««CA#&WW©«Mfllrt4K*tt-*U ^©^t^ffi 

[0 0 3 6] *>#*tt«Ktt;S £> 

C, ffe©«$Ub^>*f A, #iJx.fcf> xi/nn^DA 

mm&£tzi±<Dmmmmmmi'X9-Ax-mmx-&z><, 20 

[0 0 3 7] **SfB©0Sjj*S*tfSi* C©I5H 

{Cfffi££ft3*)©T-fctft^, 

[0 0 3 8] ^jfifcuetk Effi«^*^-;u-f yfr 

* > haw^— Cfc tJflE^feSftT^S, 0.3~8Uf 
*-©S*ft**Sfi^«:fc*J:tf# h A*6fi^*i* 

$9 Parr (l^X h I/— 3 ) SJiSSffelS 

TCHJSbfe. rtaSft#7^T*«bfcSJ6SftfflV^4 .30 

[0 0 3 9] **vt;h.©3bK0i.n?HU ffl^3H/fot§ft& 
©iSC^toSBfcbfc. 200BlOI6«h;i/x>ftj«EET 
CigAU *©«£«»* 150°CT-30^-P^al^b, £ <b 
1C b;n>ft$V^-5*>iC:*: h A#*>?>^Ufeo ^©^ ' 
«A*fcHft«ETfc:*iJlOfl-|HWTlr\ *C^ri'>ifC5 
xlO" 3 *;i//U y>— O*«telHW*&JWft^rtr20Bl© 
**si»5itJ;!»i»AL&. fc^-csfos* i20*ct-20 

amatols. -t'©»JKN^-3 *>£3S£ bT10#fS25Pa©i$ 
ETCI^fLt. 40 
[ 0 0 4 0 ] if U > H fts&S U * & {Cffe©# 

fiftft &V£»»E*J8^* mlzft?B±X-$m bt ^© 
Tkfrffift lOOppm 5fe8tfc b> i!ul2^Sft#— JU? 4 \y •> 

[004 1] cft&©^»»5&astt**&¥WF* 
©< L<fct2o, ooo~ioo,ooo *j:v-enw±©«« 

[0 0 4 2] 
[IWJ] 

XffiH 1 50 
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1.775g© HUx-V* 101.6g©*f isisfrx.— J- 

;W 23. 6g ©yj ->y;M*£ U U— K i5.tV292.3g 
©if b>;fr*-> KiSJi&StJBanLfc. Jjifift©3gA 
iuC, -5*C~-2*C©i&KT% 6.2ml©T-fef h> 
ft 125ml© I- 'M V7f;i/7;K-^A, lOOml©^ 
ibx-Tji/iit; l.ig (Dfrizmmzmnt 2> z tic £ 
5 > fi^^Jft -f >->hf T-ffiJj£ Ufeo S^fc£24B#fg 

[0 0 4 3] RMN JC£3l^©##fJ3u CD, CN^T' 
ft«6tt©»tt£o^TfTV\ ctUci <3 5tt*£-ftfflx 
fl/>^'>F (OE) #{fit*5.«tVXf JU^'J s^;n 
(MGE) #(fe©*«ft»«-rsci:4«-e*fc. 
£©£$■£ L^»5£Ufcttfi^(*©*as8l4, : 
93%if U>3fJr-> h\ 6.5%* f JI/^U S^l/X-f 
;i/*«tl5 0.5%^U '>y;i/**£ ij u— hT-feSo 

[0 0 4 4] »&nfc««^ttfctt, 2fiS%©^>V 

Mbfeo wfen-tttttiSttiBiSiu^abteo/zi ©jp 

*©J«SJi5jfas*fc. -e©&7-b h- h 'J;i/S«£ETC 
jR^B * #tt«^flt©K& 70'C 53 30^ An^V b TIS^^ * 
fc. JBB«L/fcJK*V f^^lx-(Soxhlet) ftfflv^ 

iaft5ft*«)fco fi«"C*»bT+*t*3BlWB*l»*b 

©ft to 5C7'J ;i/«S-«|g^S^tr«ftW»-&«:T?jl 
*«*$ns*©©*J:5fl86.*>C / >*:^. 

[0 0 4 5] ^SB«AS-^©^I^Mn£DSC C<t5» 
#fft ^ ^ f (NETZCH) C «t ?) tlT V> S ^ f- 3 > 
STA 409 C43^-Cffofc. «jRt±*4n©iJfe*«2 o©37 
•C* J: V49*C tc ftMSUl K — ^ , -63°C© ^ 7 ^ te&ffi 

jST g> *sj;t>*(a(S30%©i®S'fba©sij-&* s i?«)^nfc„ 
cn&©e*t±««-&»©«fi8* s ^ctt«Ew-fl«i"e3&:' < 

3,000~4,000 'g/^;i/gft©SV>E5"J©7}< 'J ^T^ri'if 
U>ft^tr^i:ft^bfeo IS*4ftffli?b51fb^-B-fe^ 
©v «2*4l441'C©Jg»t:-^ftwUfcK:-rf?3S:v^ 
551S«©^ ^a»Kttl£v>S»e-^ft«b, 15(520% 
©ii$ffi-fbiK©lti3«fcV-59"CfflTgft^ bfco 

[0 0 4 6] 200//m ©/P£ft*"f SlfilgW-SZOV^T 
•3fciE«it«tt 930%©JttBr*T?©«»Vfew-r. it^l" 
Si:> {4Ma\ wCy; «>^;u^ ^ ^ U 1/- h*{4mtt 

Sft^-rs 2,ooo©Haft^-ri.^u (3r^->ifi/ 

>) ©aMMt«-&C«kt)»e)nfc»R«IJfitt 370%ft^ 
^. ft v NffiJHJr S T-©f* tfft S o 
[0 0 4 7] mi§r#«#?Mft±a>©i d C LT» fcift* 
Jgltcig (CF 3 SO a ) 2 N" L i* ZHSSZ^ZZ t 
ici^Sbfeo *ttRft7 , -bh=h , ;;i/*©*«B« 

-frfco KC|g-&Lfc£©*ttK©M£fcJ:!Jft£L 
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fct-^-r, 25~80'CT-fTofe. femzdiom. lt^ * [ 0 0 4 8 ] 

-t. * [« 1 ] 
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•r. 

[0049] m&m 2 

[0 0 5 0] 8g ©^U-Vtf+S' Y, 2g(D*?-)\,7 
Visi>)\,^— : r)\/&&.Tf OAs ©^'J V U 

- h 2^*1^*184.5%, 13X#'.fctf 2.5%©^;1/©S!I^ 
T% 300ml©SKigt:^iDbfe. 

[0 0 5 l] 20ml© 2.6ml© h 'J ^;u^;u 

^ — A, 2ml©Ji— 7 1 ;u*3 < tt^0.13ml©^>^>^2f- 

[0 0 5 2] ^?>*lfeft«-&Wi93t;i/%©ai^V>^ 

[0 0 5 3] DSC ^•«T©Sg^(i5rC-C-gili-ri.X=0.32 

-60*C©Tg£#-TS. 
[0 0 5 4] «m-&«:{ia^©fi©^ CCH 2 =C (C 
H 3 ) -CO-C (S0 2 -CF 3 ) , 1 - Li + .#«fc 

O/L i =14T-{£, 35*CT'10- 8 S/cmi5«ttF65-CT-10- 4 S/ 

cm©— jfjasv^s^tfstoenfe. 
[o.o 5 5] mmma 

80ml© 1 ^;i//«J <v*— © h ."J JC?-;b7VI/? 

^ £ A £-^tr 1.04ml ©?§?&, 0.8ml©3i— ^^iickVO. 
052ml ©^>* >5>*>**trll^J»^*9S^n-:/ 
#>y^^T-W§Sbs -£©^0.3 ') y£-©SJS«C3B;&n 
b50*CtAD^Ufc. &V>T-, '9.2g ©i^b>3j-^r^> 
K, S&SR' = -CF 2 -CF 2 -S0 2 FSr^-r?) 
1.9g ©^-drv^^ijctt/ 0.4g ©^'J$/^;M*^'J 
r-ft*ft*;h.94.8%, 3.94%*5^.tF1.26%©^;Ht 

£60*CC;bn!&b^©?&85C72l$F^&Ufc<, f#.e>*lfcft 

s^i*i±3fi©Htjiemfi»$:^*i j e*i*©^;ufy-& : 9 

5.9% s 2.9%*5iV 1.2%f^T-^fcc 
[0 0 5 6] mbixtz&m&foZfclZT* b- b U;i/© 

:U U^A (CH 3 ) 3 -Si-O" Li 50 



30 



40 m, 



0.61g X-Wm^tzo CfflJgfcttf:©^ : 
(CH, ) 3 -Si-O" Li* +-CF S -CF 2 - 
SO, F-»-CF 2 -CF 2 -SO, " Li* + (CH 
3 ) 3 -Si-FtCfcSB&SR 4 07^t*MMSk 

[0 0 5 7] 7^3f-d h V *?-)H'5>>ZlTCT-&MZ 

[0 0 5 8] 2«»#8?j£<fct>KJfcS WU^vfT-ff^ 
U^^AOTJSSr^S^IhLTftfeo C© J;? £ LTfffc 
tta-&»B:*^?Mi:KS'&-r** , Brffia (salt functi 
n) £*-TSo 

[0 0 5 9] *5fe&BMft& < £BK0!l 1 fcH-©35ri&TS 
[0 0 6 0] ilSE^J 4 

«<*• c«i u fc^jK^j 3 (Dmomniz r> v * t mmm £ m 

[0 0 6 1 ] a)»J 3 T?»fcK«. 

-T3|->a©S^(i^ST-10- fl S/ciii, 60 o CT'10- s S/cm, 95'C 

T- 10- 4 S/cmtc itf £ o «^Wtt42'C © Huft 2 £ "T 5 Kff 

40%O|gfflMbfiEOlt**f . 
[0 0 6 2] b)|T£&£0iJ3©II£, T-fe h »J;np© 
(CF a S0 2 ) 2 N" Li* ©MMfJHL, 'J> 

aoiiMBifittfcO/L i=100 C**fcS*TB5£-bfc. 

60*CT-10-S/cm) ©fi*&if JidjWBC 5. 
[0 0 6 3] c)H2E#J3©ag£> T± b- b U;u©20* 

3 x 10-S/cm$ <b tc55'CT-10- 3 S/cm{C^1-?,„ 

[0 0 6 4] msm 5 

3 ©#£-&#©*** U I/— bStt^Jl'J^-^A 
© «fc -5 5& 7-;i/ ^ 'J ©#^T Kl J5t^ * tltt ^ migtt 
(vulnerable function) C®, SSU^-^AS 

(cf 3 so 2 ) 2 N - l i* *m&m3<D$zffi#m-& 

(JtO/L i=14) Hi!S^^-ti-SCi:{CJ;»)^Sbfc 

K;i4©80'C c is «a<b^wse*€tt * a «t V= 

Ai:e*i:OlH«CJBJ5R$tlx L i/L i + t»t5 + 4 
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[0 0 6 5] - v^r;u©«/J%flMC^V»T.OW3ttt U 5=- 
^AtfJftatb-fcoaBYbifOR&WSI (ruturn sweep) 

[0 0 6 6] g»J 6 

[0 0 6 7] 319.2gCD^^l/>^- + ^ h\ 78. 3g <D*=f- 10 

^^iJiV 2-lgO^y $ >? 

U U— N£-€-ft^*l88.9%, 10.9%43.fcl5 0.2%©^;u 

ts^u, 8 u v ©Kisscaao l£„ 

[0 0 6 8] 2 y yf>—(D b)l^>, ><t>T-25% 
(1.9M)©i6J8© h y^;i'7';i'5.-r>ACD54inK 100ml 
<D*?x.f- )],=.— rJW 0.9g ©7X*5«tU f 5.0gCDT-b5 : -;i' 

[0 0 6 9] 50/zm ©iP^©7-f ;i/A5f#e,nfeftS-& 20 
fkfc«fc 1530/1 ©O/L ittcm (CF, SO a ) a N . 
Li, &£>r5CS^fc©2%©ty^©^W^;wvi/;a- 
KfcfflV^Tfft5fcb&. C©M^*80'CT- 6B#ffliD 

60-CT- 3 xio-s/cmT-fes. z&mmmvmit* # >? >) 

H^JSLfcj»S^i:(S{2t?bv> (10%*?iS) . 

[ o o 7 o] conns? -r ;uAtov>T©a3attKKH: 30 

S y h3(Mitutoyo)©^S5 i ^7'^7 r ;H01-119 £flg 
ttT^fi'D^-^tr;!' 543-180C «t tiff -afc. 20MP 
a ©EE£tt; 2fiS%©^>V'--l';i/''<;i/;d-3r-> K^ffl^ 

TfiiSStschCt t> 2^;i/%oaaa7 , y;u^ r y >y 

^x- ^^^r-g-tfiSWCoVNT 8MPa ©E77T-f# 



*2iatSi:|Bl— 03Sai4S^S©C^5TfeS d £: 

[0 0 7 1 ] ^#^-;u-65i (v^hu-i/a>t 
) Sffl^Tx s-&#© o.iaa%©sij-&T-^>v' 

-Y ;i^<;i/3|-^> H£H&-f 3ci:fcj;»j^iB7?c:©#S 
^ttftSfflfrrscfctfTS ;3R«S, 40~50^-f^D'7 
y h/cm* ©tB2j*flJt>T* 254na©&£©£4iMlUfe£2 
OtriSSt SCi:C«t!)ffo&. ' ©l£#4©»|5gi£ 
ttx *«fcIf-t©iWt»ttti\ flfe©3§*S©7ji£T-f# 6*14 
*©4:ttKi:A,i;j**oTH&^. 

[0072] mmm 1 

S6fl5«l©tta^»*30/l©O/LitfcT?ffl (CF 3 
S0 2 ) 2 NL iS:-^tf30^^U>OJS^O7-i;;i/A© 
JfcHT-allSSUfco d©7-r;U.M±22S*D >©•;?■•>£ 
ftffi*SJ:V=y^;i/±t4arufc lcm 2 fefc!)6^-D 
>©S*fc#r SBWb;t^y LfcfitelEffi* 
$ir$B£«&f tea**. $fclE&tt«tttt©®bn#.k 
m 5 fia%©SU-&©i'+ w 7*^ y * (Shawiniga 
n black)i5 e ttl t 93 ; e;i/%©aif : -U>3l-^i> Y^1=E)^% 

cD^f;i/y; ->^;i/^— T-;i/ip^>* fj, £ e>tc30/ 1.0 

O/LiitT- (CF, SO s ) „ NL i^Sr^^^fUfe 

tiUEE-f Z> Z ££. X t>iifli£T3. ^-©fSte^®ii3.86cm 2 
T-SSo C©Sft&£60'CT-C/8 ©»*»£. ( 8 fl^Pfliifcm 
Ufc) T?fi«fllfflbS6CC/12-e3E«^-S»^ 100® 
.fc !)^<-©»©^-f— 7*;ttS/3SS-tM 7;!/$\ {gfflb 
fccfcCfciSMtWa***^, -*-&fc^*fcj©io-y--r 

scii^T-^So c©*»tta^-rafc#it&ix«, t 

fcv>S8¥HT-f!?g;*ft3fc©^-T-&£. bfetfo 
Ts coHM^Jfct »k fls<^*jfl!*© % ^>j->s;;m* 
* y u- hs©wns«ai«%(c> *»un?8Miufcft 



7D> h^— S^Offig 



(72)$gBJi# s;^*,-^^ +j->>>i 

7 7>^1 38330 t>-r-f^<i 
•>jlV> K *>-WI/ h'Ji— X 781 



(72)^b^# ;u-y— ;u 

v>? u>^^;i/ /wn 1 1568 
(72)$gH£# *y>x;i/ rf^^oi— ;i/ 

jb^B yi-f5 7-;i/ W — 6 -It 
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